
THE INCREASE OF IGNORANCE
Wards of Pittsburgh with Most Illiterates and Most Foreign-Born Have High

Birth-Rate and Also Show Lower Infant Mortality than Some
of the Best Educated and Prosperous Wards

THE EDITOR

IT is the function of Art to isolate
different aspects of life and hold
them up for observation. The on-
looker must not "go behind the

returns." If you are looking at the
Venus de Milo in an esthetic frame of
mind, you must see nothing but a
statue and an idea in it. If you begin
to wonder about her pedigree or whether
the Greeks really had such straight
noses as she has, you are no longer
studying art, but science. For science
deals not with things as they are, but
with things in relation to each other.

One of the most ingenious and
satisfactory ways of showing the rela-
tions of things t'o each other is by
applying the calculus of correlation, a
branch of higher mathematics which
has been extensively developed during
the last generation. Isolated statistical
facts which seem to have little or no
meaning can be treated with it and at
once take on life—at once allow the
student to project the picture forward,
so that he sees not only what is now
happening but what will happen in the
future, under certain conditions. The
accuracy of the picture is limited only
by the exactness of the original facts.
The present paper undertakes to give a
rough illustration of how the calculus
of correlation may be applied to the
vital statistics of a city to bring out
their significance. The city chosen is
Pittsburgh, from which Prof. Roswell
Hill Johnson has turned over to me some
data which Miss Sadie Scorer, one of
his students, compiled a few years ago,
but did not use. They show the birth-
rate, infant mortality, number of illiter-
ates, proportion of native whites of
native parentage, and various other
facts about each of the twenty-seven
wards into which Greater Pittsburgh
is divided.
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I have never been in Pittsburgh, but
as a newspaper reader I picture it as a
huge, smoky, industrial center with
something like three-quarters of a
million inhabitants, and containing great
extremes of wealth and poverty, innu-
merable millionaires on their magnificent
estates, and vast, overcrowded quarters
where tall chimneys of factories jostle
each other, and where a population of
laboring people, largely foreign-born and
ignorant, lives on the edge of the
financial dead-line.

An inspection of Miss Scorer's figures
as they stand is sufficient to give me
some idea of the make-up of the metrop-
olis. But I want to watch its vital
processes; to see the changes taking place
year by year and thereby get an idea
of what it will be in the future; just as
the surgeon studies the case history of
his patient and arrives at a prognosis.
For this purpose nothing is more con-
venient than the calculus of correlation.

CORRELATION"

It is a matter of common observation
that there are all sort of correlations in
daily life; that certain things go together,
and that an increase in one factor will
necessarily cause an increase in some
other. For example, if the popu-
lation of a city increases, the
amount of food consumed in the city
will also increase; the two facts are
closely correlated. And one might also
guess that as the number of births
increases, the number of deaths will
also increase; there are more people to
die, and die they must, soon or late.

Now the exact amount of association
between two things is nicely measured
by the calculus of correlation, and
expressed in a coefficient which is a
decimal fraction somewhere between
0 and + 1 or — 1. If the correlation is
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0, we know that there is no constant
relation, no resemblance, between the
things we are correlating. If it is
unity, we know the correlation is
absolute; that if one factor changes ever
so little, the other must change in a
corresponding amount. Generally, a
correlation above .5 is considered dis-
tinctly high.

It must be said that the picture which
we will get of Pittsburgh is only an
impressionistic one. The data available
are coarse, and as we cannot treat a
smaller unit than a whole ward, we
cannot use any great refinement of
method. It will be all the easier, how-
ever, to see the general outlines of the
picture, and I think that they will be
accurate.

With this preliminary .warning we
examine the connection between birth-
rate and infant mortality, our measure
of the latter being made by dividing the
number of deaths under one year in a
ward by the number of births in the
same ward for the same year (1912),
while the birth-rate in the various wards
was computed by dividing the total
number of births per ward in 1912 by
the total number of females in that ward
in the same year. This is not an
accurate measure, because the proportion
of unmarried women may be larger in
some wards than in others, but it is
the best available. Arranging the
twenty-seven wards in the order of
their birth-rate, from the highest to the
lowest, and then ranking them for infant
mortality (1912) in the same way, we
find the correlation between the ranks1

in respect of these two facts is only .307.
This is much lower than one would have
anticipated, and in comparison with
its probable error4 is of little significance.
We must conclude that in 1912 there
was little or no connection between
birth-rate and infant mortality in Pitts-

burgh, contrary to what one would
expect who has heard the birth control
propagandists insisting that a high
birth-rate means a high rate of infant
mortality. Here we find that we cannot
judge, by knowing how a ward stands
in respect to birth-rate, whether or
not it will have higher, or lower, rank
in respect to infant mortality. The
two facts have little connection—it is
evident that each is influenced by many
causes, which may be stronger in one
case than in the other.

INCREASE OF POPULATION

As the first year of life is by far the
most fatal one, we can reach a measure,
rough but sufficient for our purpose,
of the rate of first-year increase of
various parts of the population, by
deducting the number of deaths (1912)
under one year of age from the number
of births in the same year. We will
make this comparable by dividing the
figure so obtained by the population of
the ward, and for convenience we will
call the resulting rate the net increase,
although it is in fact,a percentage.

The net increase, we find, depends
almost absolutely on the birth-rate, the
coefficient being .978; but it has little
relation to the infant mortality, with
which it is correlated to the extent of
only .245 with a large probable error.
That is, the birth-rate largely deter-
mines which ward shall show the
greatest increase of population, the
infant mortality exercising little effect
in this case. The point is important,
because we are sometimes told that
even though the superior classes of a
community have a low birth-rate,
yet the infant mortality among them
is so much lower than that of the slums,
that in the end they manage to hold their
own. We shall see still more striking
evidence, a little later, that this was

1 The correlation coefficient was corrected by means of Pearson's table (Draper's Company
Research Memoirs, Biometric Series IV, 1907, p. 18). As indicated above, I am under no illusions
about the exactness of the method of ranks, but it is the only one applicable to Miss Scorer's
data. The probable error is relatively large because of the small number of cases (twenty-seven).
I must add that I am not responsible for the accuracy of the original data, but only for the correla-
tions. I believe the data to be accurate for the present purpose, but I have not placed much weight
on the absolute values reached. The relative values are the important ones frcm a eugenic
standpoint and as far as I can see they are accurate enough at least to show the general trend.
I am indebted to Dr. Sewall Wright for counsel and criticism in this study.1 See complete table of coefficients and probable errors at the end of this paper.
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not the case in Pittsburgh in 1912.*
A moment's consideration will show
that the result we obtained was to be
expected; for the infant deaths in a year
are only about 10% of- the births in a
year, and therefore any variation in
the rate of infant mortality would be
insignificant in causing a variation in
the rate of first-year increase. If all
the deaths up to maturity could be
counted, we might conceivably find
that the mortality in the worst wards
was great enough to leave the best
wards in the lead. It is, however,
highly improbable that this is the case:
the data available do not offer any
information on the point.

EFFECT OF ILLITERACY

We know in a general way that the
ignorant and less prosperous part of
the community produces the most
children, but we rarely get figures to
show just how close the association of
these two facts is. In the Pittsburgh
statistics, however, we find the number
of illiterates in each ward stated. Now
if many of the residents of a district
can neither read nor write, it is probably
safe to assume that that population is
below the average in intelligence.
Grading the various wards in this way,
and correlating with the net increase,
we get a coefficient of .731. Here is a
very high degree of association, which
proves that the performance is regular—
the more ignorance, the more babies.
Advocates of birth control will perhaps
read a meaning into this. They would
doubtless expect likewise to find infant
mortality highly correlated with illiter-
acy, but here there is another surprise.
The coefficient is .254=^.129—that is,
not significant. The infant mortality is
higher in some of the well-to-do and
supposedly intelligent wards than it is
in some of the illiterate factory and slum
districts.

This seems to me to be the most
important fact which Miss Scorer's
data reveal. It is desirable to see the
exact figures in this case, and I give them

in tabular form below. The rate for
infant mortality is, as stated above,
got by dividing the number of deaths
under one year in a ward by the number
of births in the same ward, both figures
being for the year 1912. The rate of
illiteracy is got by dividing the total
number of illiterates by the total number
of people 10 years of age or over in the
ward, both figures again being for 1912.
It is not clear how the census defined an
illiterate person—presumably children
were excluded, at least. Whatever the
standard may have been, it was the
same for all the wards, so that the
comparison of wards is fair even if the
standard leaves something to be desired.
The figures follow:

rard
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

nut.
rale-
5.98
17.2
8.77
8 26
4.12
24.4
0 74
4.33
5.05
4 07
2.42
6.90
2 79
1.96
6.08
9 39
11.1
3.53
3.57
4.24
5.23
1.73
4.14
1.52
1 35
0.81
9.11

Rank
10
2
6
7
16
1
27
13
12
17
21
8
20
22
9
4
3
19
18
14
11
23
IS
24
25
26
5

Inf. Mori.
rate

.098

.040

.092

.104

.037

.138

.085

.098

.114

.119

.061

.041

.079

.078

.095

.122

.132

.032

.093

.105

.138

.232

.166

.099

.086

.113

.125

Rai
14
25
18
12
26
3
20
15
9
8
23
24
21
22
16
7
5
27
17
11
4
1
2
13
19
10
6

It seemed very desirable to know
whether this state of affairs existed only
in 1912, or was permanent, so the infant
mortality rates of the various wards in
1913, 1914, and 1915 were secured from
the Board of Health, and correlated
with the illiteracy of the wards for 1912.
In 1913 the correlation was .558* .042,
a much better showing for the more

1 In only one case was I able to determine whether or not 1912 was an exceptional year for
Pittsburgh's vital statistics. The infant mortality for both 1912 and 1911 was given; correlating
the ranks of the wards for this I found an association of .94, which shows that there was little
change in the position of the various wards between those two years.
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intelligent wards. In 1914, when the
infant mortality all over the city was
low, the correlation with illiteracy was
.062, sensibly zero. In 1915 it was
.654.±058.

It appears, then, that in two of the
four years the most intelligent wards
had the lowest rates of infant mortality,
but in the other two years there was no
constant association between intelli-
gence and a low rate of infant deaths.

The case is not without a par-
allel. Dr. Devine mentions4 that
in Manhattan Island (New York
City) the death-rate for children
under 5 is lower below Fourteenth
Street than above Fourteenth Street,
and in this lower section, the death-
rate is less on the East Side
than the West Side. "The wards
making up the notoriously congested
parts of the city, which are predomi-
nantly Jewish, the seventh, tenth,
eleventh and thirteenth, have relatively
a low rate of child mortality, while the
wards with the highest rates, the fourth,
sixth, eighth and fourteenth—the first
has so small a population that the
figures mean very little—are predomi-
nantly Italian and Irish-American, with
the Chinese quarter also in the sixth."
Dr. Devine's conclusion is that the
difference is racial, the Jews showing a
low death-rate regardless of crowding;
but in Boston the Jews were found to
have a very high death-rate.5 The
explanation of the low death rate of
children in the congested parts of New
York city seems, then, to be obscure;
and it is equally so in Pittsburgh.
Perhaps more breast-feeding accounts
for some of the lower infant mortality
in the poorer districts; and perhaps the
infant mortality campaign there is
entitled to some credit.8 In a modern
city nowadays the children of the
poor, aided by many charities and
philanthropies, sometimes get more
intelligent care than do the children of
the rich, who are turned over to ignorant
maids. These various causes are prob-

ably all at work to lower the correlation
between illiteracy and infant mortality;
and there must be other and perhaps
more important causes which could
only be learned by a careful study of
conditions at close range. Whatever
the causes, the result is certainly not
creditable to the wards of Pittsburgh
which are supposed to be the more
intelligent and progressive.

RACIAL DIFFERENCES

It might have been supposed that
racial differences would be important
here, but they are not shown to be so
by our figures. As there is a high
negative correlation (—.697) between
the proportion of native whites of
native-born parents in a ward and the
number of illiterates in that ward, we
do not expect to find that the proportion
of native-born residents in a ward
determines the infant mortality to a
large extent. In fact, it appears to
determine it not at all, for the correla-
tion between infant mortality and the
percentage of native whites of native
parents in a ward is —.139=*=. 133 or
sensibly zero. The old American fam-
ilies of Pittsburgh doubtless consider
themselves superior in every way to the
illiterate immigrants of the slums, but
the rate of infant mortality among them
may well make them blush.

All these interacting causes, and many
others which our study does not show,
contribute to the great outstanding fact
of eugenic importance—namely, that
the illiterate foreigners are swamping
the older and better educated, native
American part of the population, not
only by a higher birth-rate, but in
many cases by a lower rate of infant
mortality. The net increase of popula-
tion (in the meaning we have given this
term) is greatest, where the foreigners
are most numerous. The correlation
between the percentage of native whites
of native parentage, and the net increase
of a ward is negative, — .673. Not only
are relatively few children born in the

4 Devine, Edward T. Prevention of Infant Mortality. American Academy of Medicine
Conference, New Haven, 1909, pp. 100-102.

* Cabot, Richard C. and Richie, Edith K. Ibid., pp. 113-125.
•The number of deaths under 1 year of age, per 1,000 births, in Pittsburgh is as follows:

1911, 122.6: 1912, 126.7; 1913, 127.1: 1914, 114.7; 1915, 107.7.
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prosperous, old American families, but
relatively many of these few die in
infancy.

The net increase of Pittsburgh's
population, therefore, is greatest where
the percentage of foreign-born popula-
tion is greatest and where the percentage
of illiteracy is greatest.

The nature of Miss Scorer's data
makes it impossible to compare the
situation in Pittsburgh directly with
that existing elsewhere; but knowing the
relations between the various wards in
respect to birth-rate, infant mortality,
illiteracy and racial make-up, we are
justified in finding how far these factors
are associated in other parts of the
United States. The Children's Bureau
has made some studies of this sort,7

and Miss Ethel M. Elderton of the
University of London has fortunately
worked out coefficients of correlation
from them.8

A STUDY IN MASSACHUSETTS

Taking thirty-two Massachuset ts
cities, it -was found that infantile mor-
tality and illiteracy were associated to
the extent of . 70 while infantile mortality
and the percentage of foreign-born
population were associated to the extent
of .74. The percentage of women
employed was also known, and this
was found to be associated (.68) with
a high infant mortality. It would of
course be an error to assume, that this
latter correlation proves that employ-
ment of women causes all the infant
mortality; for it is associated with
illiteracy and foreign race, both of
them known to be important factors in
infant mortality; and with many similar
factors which were not measured—for
instance, much employment of women
means industrial conditions in a town
and therefore very likely crowded
dwellings and a general bad environment
with poverty and drunkenness. Miss
Elderton showed, from the figures of the
Children's Bureau, that illiteracy itself
had little influence on the rate of
infantile mortality, the presence of

foreign-born in a city being much more
important. When the correlation (.68)
between infant mortality and employ-
ment of women was reduced by elim-
inating the factors of illiteracy, foreign-
born population, and bad industrial
conditions, 60% of it turned out to
have been due to these three factors.
In other words, employment of women
is important more as an index of other
bad conditions, than of itself, in affecting
infant mortality.

This digression to the industrial towns
of Massachusetts is sufficient to show
that Pittsburgh is not alone in having
illiteracy and a foreign-born population
associated with a high birth-rate, but
that its infant mortality figures are
unusual. Let us now go a little deeper
in our study of the condition of Pitts-
burgh in 1912.

Ward seven particularly struck me,
as I went over the figures, because it
stood so high in nearly everything. Of
its 5,622 males of voting age, only
twenty-four were returned as illiterate.
It has the lowest death-rate of any ward
in the city, and the lowest number of
cases of tuberculosis reported from
month to month. It was the only
ward in the city where more than half
the inhabitants (56.4%- in this case)
were native-born of native parents.
It is in the "East End" of the city,
bounded by Neville, Fifth, Perm and
Center Avenues, remote from the fac-
tory district, and has many schools and
churches. Except in a few streets,
Prof. Johnson tells me, its houses are of
fair or large size. It contains many of
the large and more expensive apartment
houses. It is evidently the residence
of many of "our best people."

In most respects, it may well be a
source of pride to Pittsburgh, but
eugenically it must be a source of alarm:

It has the lowest birth-rate and the
lowest rate of net increase (as defined
in this paper) of all the twenty-seven
wards of the city.

The sLxth ward, on the other hand,
runs along the south bank of the Alle-

7 Report on Condition of Women and Child Wage-Earners in the United States, Vol. xiii.
Infant Mortality and Its Relation to the Employment of Mothers. Department of Labor,
Washington, D. C , 1914.8 Biometrika, Vol. x, pp. 193-196, London, 1914.
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ghany River whence it is popularly
called "The Strip;" it is one of the great
factory districts of the city but also
contains a lafge number of working-
men's homes. Nearly 3,000 out of a
total of 14.S17 males of voting age are
illiterate. Its death-rate is the highest
in the city. Almost nine-tenths of its
residents are either foreigners or the
children of foreigners. Its record is
black in most ways.

And its birth-rate is three times that
of the prosperous, educated, intelligent,
superior, seventh ward.

It is true that a larger proportion of
the children in these factory homes die,
but the infant mortality is not enough
greater to reduce their gain very much.
When the net increase is computed,
the ignorant sixth ward is found third
from the top, while the intelligent
seventh stands eighth from the bottom.

BREEDING FROM THE BOTTOM

The significance of such figures, for
the future of the city, must be per-
fectly evident. Pittsburgh (like prob-
ably all other large cities) breeds from
the bottom.

The lower a population is in the scale of
intelligence, the greater is its reproductive
contribution. When we recall that intel-
ligence is inherited, that like begets
like in this respect, we can hardly feel
encouraged over the population of
Pittsburgh, a couple of generations
hence.

Of course, these foreign laborers,
from a eugenic point of view, .are not
wholly bad. I do not wish to paint
the picture any blacker than the object.
Many of these illiterate stocks, in
another generation and with decent
surroundings, would furnish excellent
citizens.

But taken as a whole, the fecund
stocks of Pittsburgh, with their illiter-

acy, squalor and tuberculosis, their
many saloons, their economic straits,
can hardly be considered as eugenic
material as the families that are dying
out in the fashionable residence section
which their fathers created in the
eastern part of the city. If they were,
the}' would not be where they are.

And it can hardly be supposed that
the city, and the nation, of the future
would not benefit by a change in the
distribution of births, whereby more
would come from the seventh ward and
its like, and fewer from the sixth and
its Like.

If the more ignorant stocks of the
city are reproducing three times as
rapidly as the more intelligent, the
proportion of inefficient people in the
city is going steadily to increase. And
it is now increasing—not only in
Pittsburgh but, to a much less degree
no doubt, in the whole nation.

The problem of eugenics is to alter
this trend.

PITTSBURGH WARDS, 1912

Illiteracy and net increase 731 =t. 063
Per cent native born . . . — . 697 =t . 07
Infant mortality 254±.129
Birthrate 753=*.O59

Birth rate and illiteracy 753 ± . 059
Infant mortality 307 =t. 136
Net increase 978±.128
Per cent native born. . . — . 755 =<= . 058

Net increase and per cent native
born - . 6 7 3 ^ . 0 7 4

Birthrate 978="= 128
Illiteracy 731±.O63
Infant mortality 245 =±=. 128

Per cent native born and infant
mortality — . 139 ± . 133

Illiteracy — .697=^.07
Birth rate — . 755 ** . 058
Net increase — .673± 074

Infant mortality and per cent
native born — . 139 =t . 133

Illiteracy 254*. 129
Birth rate 307 ± . 136
Net increase 245±.128

Experiments with Potato-Beetles
The plant used by W. L. Tower at

Tucson, Ariz., in his studies on potato
beetles is being entirely rebuilt, accord-
ing to the annual report of the Carnegie
Institution. Dr. Tower's breeding ex-
periments have now gone as far as the

eighteenth generation, in some cases.
He states ihat his stocks are producing
mutations and that he is securing
valuable new evidence on adaptations
to climatic conditions. At least one pro-
gressive mutation is reported.


